It is commonly assumed that attention-demanding postencoding processes take place during the free time immediately following encoding of each memory item in a list. These processes are thought to prevent loss of information from working memory (WM). We tested whether interitem pauses during presentation of a list are used to focus attention (a) on the last-presented memory item or (b) on all items currently in WM, and (c) whether this changes over time. Here, we presented black probe letters between to-be-remembered red letters. Participants judged whether each probe letter corresponded to the last-presented memory item (last-item match group) or to any of the memory items presented up to that point in the list (any-item match group). To examine mnemonic processing as a function of time, the delay between the to-be-remembered letter and the following probe was manipulated in three experiments. When preprobe delays and interitem intervals were relatively short (Experiment 1), recall performance was observed to be better in the last-item match group and this did not change as a function of the duration of the delay before the probe. When preprobe delays and interitem intervals were longer however (Experiment 2), this disruptive effect of Any-item match instructions was no longer observed. This pattern was found again in Experiment 3 and suggests that the nature of the attention-demanding postencoding processes taking place in between memory items depends on task context in a systematic manner. The results are discussed in terms of previously proposed attention-demanding processes; specifically, consolidation and refreshing.
Working memory (WM) can be characterized as a system dedicated to holding a limited amount of information over brief periods of time, in the service of ongoing cognition. While many researchers assume that attention and WM are closely connected (e.g., Barrouillet & Camos, 2012; Cowan, 1995; Engle, Tuholski, Laughlin, & Conway, 1999; Oberauer & Hein, 2012) , the specific role of attention in WM is still poorly understood. One idea that has been put forward is that attention is necessary for short-term storage mechanisms that, after the initial stages of basic sensory and perceptual encoding of the information, help keep the information available in WM (e.g., Barrouillet & Camos, 2012; Bayliss, Bogdanovs, & Jarrold, 2015; Jolicoeur & Dell'Acqua, 1998; Loaiza, Duperreault, Rhodes, & McCabe, 2015; Nieuwenstein & Wyble, 2014; Ricker & Cowan, 2014; Rose, Buchsbaum, & Craik, 2014; Vergauwe & Cowan, 2015) . For example, when a memory list is presented for immediate recall, it is often assumed that attention-based processes spontaneously take place during the brief periods of free time immediately following each memory item, and that these processes prevent loss of information from WM.
At least four findings support the idea that attention-demanding postencoding processes take place during brief pauses in between the memory items. First, providing extra time for postencoding processes results in better memory performance (Barrouillet, Plancher, Guida, & Camos, 2013; Ricker & Hardman, 2017) and slower rates of forgetting (Ricker & Cowan, 2014) . Second, memory performance suffers from the requirement to perform an unrelated attention-demanding processing task shortly after the presentation of memory items (Bayliss et al., 2015; Nieuwenstein & Wyble, 2014) . Third, the requirement to maintain information impairs performance on an unrelated attention-demanding processing task to be performed immediately after the presentation of memory items (Bayliss et al., 2015; Chen & Cowan, 2009; Jolicoeur & Dell'Acqua, 1998; Vergauwe, Camos, & Barrouillet, 2014) . Fourth, and finally, reducing the proportion of time during which attention is available for storage-related processes results in poorer recall performance (e.g., Barrouillet & Camos, 2012 ; but see Oberauer & Lewandowsky, 2011) . Moreover, consistent with the idea that the disrupted postencoding processes rely on domaingeneral attention, most of the aforementioned disruptive effects were found even when the memory and processing materials pertained to different modality domains of WM (e.g., Langerock, Vergauwe, & Barrouillet, 2014; Nieuwenstein & Wyble, 2014; Stevanovski & Jolicoeur, 2007; Vergauwe, Barrouillet, & Camos, 2010) .
Attention-based postencoding processes are often invoked by decay models of WM to explain the absence of forgetting over time, proposing that such processes can counteract the effects of decay (e.g., Barrouillet & Camos, 2009; Ricker & Cowan, 2010) . To test decay-based accounts of WM, it is then necessary to understand how attentional postencoding processes operate (see Oberauer & Lewandowsky, 2008 , for a similar argument). However, the nature and characteristics of these processes are currently underspecified.
At least two different attention-based postencoding processes operating on to-be-remembered information have been proposed by decay models of WM: consolidation and refreshing. Consolidation refers to the process by which just-presented information enters WM and a stable representation is created (i.e., short-term consolidation; Bayliss et al., 2015; Jolicoeur & Dell'Acqua, 1998; Nieuwenstein & Wyble, 2014; Ricker & Cowan, 2014) . The idea is that there is a critical period immediately following item presentation during which attention is directed toward the representation of the just-presented item, even after encoding processes are no longer possible (Nieuwenstein & Wyble, 2014; Ricker, 2015; Ricker & Cowan, 2014) . Through focusing attention on the representation of the just-presented item in WM, the representation becomes more resistant to short-term forgetting (Ricker & Cowan, 2014) . Refreshing, on the other hand, refers to the process by which representations in WM are reactivated by directing attention to them (Barrouillet & Camos, 2012; Cowan, 1995; Raye et al., 2008) . The idea is that time between list items is used to focus attention on the representations of the list items to increase and/or prolong their activation and, as such, counteract their short-term forgetting. Refreshing has been proposed to operate serially, with the focus of attention cycling from one item to the next (e.g., Barrouillet & Camos, 2012; Cowan, 1995 Cowan, , 2011 Nee & Jonides, 2013; Vergauwe & Cowan, 2015) and several studies have shown that refreshing must involve fast cycling of the focus of attention from one item to the next to be a plausible maintenance mechanism for verbal sequences over short periods of time (Oberauer & Lewandowsky, 2011; Portrat & Lemaire, 2015; Vergauwe & Cowan, 2015) . 1 Alternative views have also been put forward, proposing that refreshing operates on several memory items in parallel (e.g., Gilchrist & Cowan, 2011; Portrat & Lemaire, 2015) . Thus, whereas consolidation is crucial to the entry of a durable memory representation of the justpresented item into WM, refreshing is crucial to the maintenance of memory representations of all list items in WM (see also Bayliss et al., 2015; Wyble, Potter, Bowman, & Nieuwenstein, 2011 , for a similar distinction). It is important that both processes are, by definition, attention-based, and typically considered as independent from subvocal rehearsal processes (e.g., Bayliss et al., 2015; Camos, Mora, & Oberauer, 2011) .
While recent findings support the existence of attention-based consolidation and refreshing in WM (e.g., Bayliss et al., 2015; Barrouillet & Camos, 2012; Ricker & Cowan, 2014; Ricker & Hardman, 2017; Souza, Rerko, & Oberauer, 2015) , it is currently unclear how these processes relate to each other and when they take place. More specifically, it is currently unclear whether free time in between the sequential presentation of list items is primarily used to consolidate the just-presented item or to refresh all the items presented up to that point. A third alternative might be that individuals first consolidate the just-presented memory item, after which they start to refresh all memory items represented in WM. Thus, motivated by the distinction between consolidation and refreshing, the current study aimed at examining which list items receive focused attention during brief pauses that interleave encoding of a sequentially presented memory list.
The Current Study: Hypotheses and Rationale
We put forward three hypotheses. First, according to the lastitem hypothesis, the brief delay following a memory item is used to focus attention on the just-presented memory item, consolidating the WM memory representation of the just-presented item. In a list of four letters such as P Z B D, for example, the last-item hypothesis assumes that attention focuses on the letter B in the delay that immediately follows the letter B. Second, according to the all-items hypothesis, the brief delay following a memory item is used to focus attention on all memory items presented up to that point in the list, refreshing the representations of all items in WM. In the list P Z B D, the all-items hypothesis assumes that attention focuses on the letters P, Z and B in the delay that immediately follows the letter B. Finally, according to the last-then-all hypothesis, attention first focuses on the just-presented memory item before focusing on all items presented up to that point in the list. In the list P Z B D, the last-then-all hypothesis assumes that attention focuses first on the letter B in the delay that immediately follows the letter B and then switches to all items that have entered WM (P, Z and B). According to this last hypothesis, individuals 1 It is worth noting that the idea of serial spontaneous refreshing of a verbal list does not exclude the possibility that people are able to refresh one single item of a list, if they are asked to do so. Indeed, several studies have examined refreshing in more detail by instructing participants to think about a single item of a set of memory items. These studies report results that are consistent with the idea that people can refresh a single item when instructed to (e.g., refreshing one or more colors out of a set of 6 simultaneously presented colors in Souza et al., 2015; Souza & Oberauer, 2017a ; refreshing one word out of a set of 1 to 3 simultaneously presented words in Higgins & Johnson, 2009; Raye, Johnson, Mitchell, Reeder, & Greene, 2002; Raye, Mitchell, Reeder, Greene, & Johnson, 2008;  or refreshing one or more letters out of a list of 4 sequentially presented letters in Vergauwe & Langerock, 2017) . However, as noted in the main text, several studies have shown that refreshing must involve fast cycling of the focus of attention from one item to the next in order to be a plausible maintenance mechanism for verbal sequences over short periods of time (Oberauer & Lewandowsky, 2011; Portrat & Lemaire, 2015; Vergauwe & Cowan, 2014) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
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VERGAUWE, RICKER, LANGEROCK, AND COWAN first consolidate the just-presented information before reactivating all items in WM.
In the current study, we used our new probe-span task (Vergauwe & Cowan, 2015; Vergauwe et al., 2016) to examine these hypotheses. Three experiments are reported. In Experiment 1, series of four red letters were presented for subsequent recall, each red letter followed by a delay of 1,800 ms during which a black probe letter was presented. The to-be-remembered letters were pattern masked to terminate encoding and focus specifically on postencoding processes (Nieuwenstein & Wyble, 2014; Ricker & Cowan, 2014) . One group of participants, the last-item match group, had to judge for each probe letter whether it corresponded to the last-presented memory item. The other group, the any-item match group, had to judge for each probe whether it corresponded to any of the memory items presented up to that point in the list. The rationale was that the instructions in the last-item match group keep attention focused on the last-presented memory item, to the advantage of attention-demanding processes operating on the lastpresented memory item but to the disadvantage of attentiondemanding processes operating on the other items in memory. In contrast, the instructions in the any-item match group require participants to consider all items in memory, to the advantage of attention-demanding processes operating on the all items in memory but to the disadvantage of attention-demanding processes operating on the last-presented memory item. In other words, our aim was to understand how attention is typically used during interitem pauses (i.e., what people normally do: focusing on the last-presented item or focusing on all list items) by examining how different task instructions (requiring participants to focus attention either on the last-presented memory item or on all list items) affect recall performance.
If people typically focus their attention on the last-presented memory item during interitem pauses to consolidate it into WM, then subsequent memory-recall is expected to be disrupted by instructions requiring participants to focus attention on all items in WM during interitem pauses. That is, if people typically focus their attention on the last-presented memory item, then subsequent memory-recall is expected to be poorer in the any-item match group where judging the probes requires consideration of all items in WM, relative to the last-item match group where judging the probes requires consideration of only the last-presented memory item. Thus, under the last-item hypothesis, the attentional capture induced by the any-item match instructions should have a disruptive effect on memory-recall performance, relative to the last-item match instructions, because the need to use the focus of attention to search through all list items would impede the consolidation of the last-presented memory item.
In contrast, if people typically focus their attention on all items during interitem pauses to maintain the information in WM through refreshing, then subsequent memory-recall is expected to be disrupted by instructions requiring participants to stay focused on the last-presented item during interitem pauses. That is, if people typically focus their attention on all items in WM, then subsequent memory-recall is expected to be poorer in the last-item match group where judging the probes requires consideration of only the last-presented item, relative to the any-item match group where judging the probes requires consideration of all items in WM. As such, under the any-item hypothesis, the last-item match instructions should have a disruptive effect on memory-recall performance, relative to the last-item match instructions, because the focus of attention would linger on the last-presented item rather than cycle through all list items to refresh the memory list.
We also manipulated the delay before the probe to test whether people typically first focus their attention on the last-presented memory item before switching to all items in memory. In that case, it is assumed that, when the probes are presented after very short delays, attention focuses only on the last item and thus, memoryrecall performance is expected to be better under last-item match instructions, relative to any-item match instructions. At longer delays, however, people would be assumed to focus their attention on all items in memory and, as a result, memory-recall performance is expected to be better under any-item-match instructions, relative to last-item match instructions.
For the last-then-all hypothesis to be tested, short and long delays need to be chosen carefully. In Experiment 1, the mask was followed by a delay of 50, 350, or 950 ms before the probe. These values were chosen to have one delay much shorter and another much longer than estimates suggesting that it takes between 250 and 500 ms to consolidate one item into WM (Jolicoeur & Dell'Acqua, 1998; Taatgen, Juvina, Schipper, Borst, & Martens, 2009; Vergauwe & Langerock, 2017) . In Experiment 2, the mask was followed by a delay of 800, 1,400 or 2,000 ms before the probe. These values were chosen in accordance with slower estimates of consolidation speed (Barrouillet et al., 2013; Bayliss et al., 2015; De Schrijver & Barrouillet, 2017) .
The processes we are examining in Experiments 1 and 2 are thought to be strategic in nature, and it is quite possible for strategies to change based on the overall task context, not just the parameters of a particular trial. To assess the role of task context, in Experiment 3 we compared preprobe delays of 50 and 1,400 ms, combining between-subjects large differences in parameter values from Experiment 1 and 2 here in a within-subject manner.
Finally, to limit the use of verbal rehearsal in our task in all experiments, we used a set of eight phonologically similar letters for which research has shown that people strategically favor attention-based storage processes over speech-based rehearsal . The assumption is that phonological similar material cannot be usefully rehearsed in a phonological manner because it is assumed to amplify confusions between items with every covert repetition of the list.
Experiment 1 Method
Participants. Sixty-one undergraduate students (45 women) at the University of Missouri-Columbia were paid $15 for their participation. They were native speakers of English and had normal or corrected-to-normal vision. To avoid any carryover effects between conditions, participants were randomly assigned to one of the two Instructions groups (Last-item match vs. Any-item match). We manipulated Delay Before Probe (50, 350, or 950 ms) within subjects. The study was approved by the institutional review board (IRB) of the University of Missouri-Columbia.
Materials and procedure. The probe-span task (illustrated in Figure 1 ) was administered using E-prime software (Psychology Software Tools). Participants were asked to watch carefully and memorize series of four red letters presented sequentially, chosen This document is copyrighted by the American Psychological Association or one of its allied publishers.
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randomly without replacement from a set of eight phonologically similar letters (B, C, D, G, P, T, V and Z) . These red letters were presented at the center of the screen in Courier New font, 48 points (ϳ2.29°of visual angle). Stimuli were presented to participants on a standard CRT monitor and participants sat at a comfortable distance from the screen. Each series began with a fixation cross that was centrally displayed on screen for 750 ms. This fixation signal was replaced by the first red letter. Each red letter was presented for 150 ms, followed by a mask presented for 50 ms. The mask was the same size as the memory items and consisted of 3 superimposed letters (A, I and O), presented in Courier New font. At the end of each series, an empty rectangle appeared, prompting the participant to recall the four red letters of that series in order of appearance by typing them on the keyboard. Participants were encouraged to fill in unknown letters with a guess. This recall response was echoed on screen. The participant pressed enter to end recall. Participants initiated the next series by pressing a key on a button box.
After each red letter to-be-remembered, one black letter (i.e., probe) was presented in the center of the screen in 24-point Courier New font (ϳ1.15°of visual angle). Participants were to judge the black letter as fast as possible without making errors. Participants in the Last-item match condition were instructed to decide whether this black letter corresponded to the last-presented red letter. Participants in the Any-item match were instructed to decide whether this black letter corresponded to any of the red letters presented in the current trial. This judgment was made by pressing the right-most button of the button box when the black letter corresponded to the last-presented red letter (in the last-item match group) or to any of the red letters (in the any-item match group), and pressing the left-most button of the button box when the black letter did not correspond to the last-presented red letter (in the last-item match group) or to any of the red letters (in the any-item match group).
Regardless of the delay condition, the interval between two red letters was kept constant at 1,800 ms (including the mask). The delay between the offset of the mask and the onset of the black letter was 50, 350, or 950 ms, depending on the experimental condition defined by Delay Before Probe condition. Black letters were always presented for 750 ms, resulting in a remaining delay between the offset of the black letter and the onset of the next red letter of 950 ms, 650 ms, or 50 ms for the three mentioned delay conditions, respectively.
For both instruction groups, the experiment consisted of 162 trials 2 (54 trials for each of the three levels of Delay before Probe), presented in random order. For each trial and each participant, black letters were sampled as follows within each list of 54 trials. The first black letter (i.e., probe 1) corresponded to the first red letter of that series (i.e., memory item 1) on half of the trials and to a random new letter for that series (i.e., a new probe) on the remaining half. Probe 2, probe 3 and probe 4 corresponded to the last red letter presented up to that point in the series on one third of the trials (e.g., memory item 3 for probe 3), to any of the other memory items presented up to that point in the series on 1/3 of the trials (e.g., memory item 1 or memory item 2 for probe 3) and to This document is copyrighted by the American Psychological Association or one of its allied publishers.
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VERGAUWE, RICKER, LANGEROCK, AND COWAN a random new letter for that series on the remaining one third. The nature of any probe within a series was determined independently from the other probes of that series. Before the 162 experimental trials, participants received instructions that included a visualization of a trial together with the experimenter. This was followed by six practice trials (two per delay condition). Participants were not informed about the varying delays and no feedback was given.
Results
In our analyses, we excluded the data of participants (1 participant in each group) whose average recall score was 1 letter out of 4 in correct serial position or less. To allow regularly paced stimuli, the allowable response period was limited to 800 ms. On average, this resulted in 16% and 23% of response omissions in the Last-item-group and the Any-item group, respectively. For the responses given within the 800 ms-window, accuracy was high (.95 and .83 in the Last-item match and Any-item match conditions, respectively), indicating that participants were indeed performing the probe-task correctly.
In a first step, we calculated the mean proportion of letters recalled correctly with respect to serial order. As can be seen in Figure 2 , recall performance was considerably better in the Lastitem match condition than in the Any-item match condition and this did not change as a function of the duration of the Delay Before Probe. Furthermore, recall performance was similar in the 50-ms-delay and 350-ms-delay conditions and was poorer in the 950-ms-delay condition. This drop in performance in the 950 ms-delay condition is likely because, in this condition, the next letter appeared 800 ms after the onset of the probe (compared with 1,700 and 1,400 ms after the probe onset in the 50 ms-condition and the 350 ms-condition, respectively). It is possible that this interfered with encoding of the next memory item as attention was likely still focused on the probe task on some proportion of trials.
We subjected these scores to a Bayesian analysis of variance (BANOVA; Rouder, Morey, Speckman, & Province, 2012) with Instructions (last-item match vs. any-item match) as a between-subjects variable and Delay Before Probe (50, 350, or 950 ms) as a within-subjects variable, using the BayesFactor package for the R statistical-analysis language with the default settings. Using our two variables, Instructions and Delay Before Probe, and the interaction between the two, models were specified which represented all possible combinations of main effects and interactions. The BayesFactor package computed Bayes factors for each of these models. The model with the highest Bayes factor is the model for which the most evidence has been obtained. In our study, this was the model including the two main effects of Instructions and Delay Before Probe but not the interaction. This model is preferred with a factor of 1.16 ϫ 10 9 to a model that only includes the Instructions variable and with a factor of 5.67 to a model that only includes the Delay variable. Finally, the winning model without the interaction is preferred with a factor of 8.71 over a model including the interaction. Thus, we have good evidence in the data for an effect of both Instructions and Delay Before Probe, and against an interaction between these variables. This finding indicates that people focus their attention on the last-presented memory item during interitem pauses, rather than on all items in WM.
Next, we assessed the evidence for the last-item hypothesis more directly by performing a Bayesian one-sided t test, testing whether recall was better under Last-item instructions than under Any-item instructions in each delay condition. This revealed strong evidence for the last-item hypothesis at all delays, with Bayes factors of 13.09, 15.22, and 15.66, in the 50-ms, 350-ms, and 950-ms delay conditions, respectively, and is consistent with the last-item hypothesis according to which people use attention to consolidate the last-presented memory item.
Discussion
In line with the last-item hypothesis, recall was considerably better in the Last-item match group than in the Any-item match group. This finding indicates that people focus their attention on the last-presented memory item during interitem pauses, rather than on all items in WM. The any-item match instructions were This document is copyrighted by the American Psychological Association or one of its allied publishers.
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WHAT DO PEOPLE TYPICALLY DO BETWEEN LIST ITEMS disruptive because they required a shift of attention away from the last-presented item. We assume that consolidation of the most recent item may occur between the serial presentation of list items (Ricker & Hardman, 2017; Wyble et al., 2011) whereas refreshing between serial presentation of items would focus on all items in WM (e.g., Barrouillet & Camos, 2012; Cowan, 1995; Oberauer & Lewandowsky, 2011; . Under these assumptions (see also Souza & Oberauer, 2017b) , our results suggest that people use the brief pauses in between memory items for consolidation rather than for refreshing. The recall pattern did not change as a function of the duration of the delay before the probe, indicating that people do not switch from consolidation to refreshing during longer delays. However, it is possible that a switch from the last item to all items in WM might be found when longer delays are used. The preprobe delays used in Experiment 1 (50, 350, and 950 ms) were chosen to have one delay much shorter and another much longer than common estimates suggesting that consolidation takes between 250 and 500 ms to consolidate one item into WM (Jolicoeur & Dell'Acqua, 1998; Taatgen et al., 2009; Vergauwe & Langerock, 2017) . However, if one assumes that consolidating one item takes over one second (e.g., Barrouillet et al., 2013; Bayliss et al., 2015; De Schrijver & Barrouillet, 2017) , evidence for attentional focusing on all items might only be found when presenting probes more than 1 s after the mask, that is, after consolidation of the last-presented memory item is completed so that attention is available for refreshing. To test this, we used longer preprobe delays in Experiment 2. Specifically, the mask was followed by a delay of 800, 1,400, or 2,000 ms before the probe in Experiment 2 and, using these longer preprobe delays, we examined if the data pattern remained the same as observed in Experiment 1, with better recall performance in the Last-item match group than in the Any-item match group.
Experiment 2 Method
Participants. Sixty undergraduate students (38 women) at the University of Missouri-Columbia and received partial course credit for their participation. They were native speakers of English and had normal or corrected-to-normal vision. Like in Experiment 1, carryover effects between conditions were avoided by randomly assigning participants to one of the two Instructions groups (Lastitem match vs. Any-item match). We manipulated Delay Before Probe (800, 1,400, or 2,000 ms) within subjects. The study was approved by the IRB of the University of Missouri-Columbia.
Materials and procedure. The materials were the same as in Experiment 1. The procedure was the same as in Experiment 1, except for the following modifications. First, the delay between the offset of the mask and the onset of the black letter was 800, 1,400, or 2,000 ms, depending on the experimental condition defined by Delay Before Probe condition (instead of 50, 350 or 950 ms in Experiment 1). Like in Experiment 1, black letters were always presented for 750 ms. Second, we used a longer response window of 1,200 ms for responding to the probe in Experiment 2 because the short response window of 800 ms in Experiment 1 resulted in many response omissions. Third, regardless of the delay condition, the interval between two red letters was kept constant at 3,250 ms (including mask) in Experiment 2 (instead of 1800 ms in Experiment 1). As a result, since the delay before the probe was 800, 1,400, or 2,000 ms in Experiment 2, the remaining delay between the offset of the black letter and the onset of the next red letter was 1,650 ms, 1,050 ms, or 450 ms for the three mentioned delay conditions in Experiment 2, respectively. Finally, for both Instructions groups, the experiment consisted of 108 trials in Experiment 2 (instead of 162 trials in Experiment 1). The 36 trials for each of the three levels of Delay before Probe were presented in random order and participants received instructions that included a visualization of a trial together with the experimenter before the 108 experimental trials. Like in Experiment 1, this was followed by six practice trials (two per Delay condition), participants were not informed about the varying delays and no feedback was given.
Results
All participants had average recall score above one letter out of four and are included in the following analyses. To limit omissions, a longer response window was used in Experiment 2, relative to Experiment 1. This did result in fewer response omissions (5% of response omissions in both groups of Experiment 2 vs. about 20% in Experiment 1). Overall, accuracy was high (.90 and .87 in the Last-item match and Any-item match conditions, respectively), indicating that participants were indeed performing the probe-task correctly. 3 We performed the same analyses as reported for Experiment 1. Thus, in a first step, we calculated and analyzed the mean proportion of letters recalled correctly with respect to serial order. As can be seen in Figure 2 (lower panel), and in sharp contrast with our observations in Experiment 1, recall performance in the Any-item match group was now as high as recall performance in the Lastitem match group, and this did not change as a function of the duration of the Delay Before Probe. Thus, the disruptive effect of requiring participants to consider all items in WM, relative to only the last-presented memory item, that we observed in Experiment 1 was no longer observed in Experiment 2. Furthermore, like in Experiment 1, recall performance was similar in the shortest preprobe delay conditions and was slightly poorer in the longest preprobe delay condition. Thus, in both experiments, recall performance is somewhat lower in the condition with the longest preprobe delay. As in Experiment 1, the condition with the longest preprobe delay is also the condition with the shortest post-probe delay. Encoding of the next to-be-remembered letter takes place more quickly after the probe in these particular conditions (800 ms after probe onset in the 950-ms preprobe delay condition of Experiment 1, and 1,200 ms after probe onset in the 2,000-ms preprobe delay condition of Experiment 2). It is likely that this interfered with encoding of the next memory item because attention was still focused on the probe task on some proportion of trials.
We again subjected the mean proportion of letters recalled correctly to a BANOVA with Instructions (last-item match vs. any-item match) as a between-subjects variable and Delay Before Probe (800, 1,400, or 2,000 ms) as a within-subjects variable. This revealed that the best model of the data in Experiment 2 was the Delay Before Probe-only model. This model is preferred with a factor of 27,282 to the null model, with a factor of 2.11 to a model that also includes the Instructions variable, and with a factor of 3.43 to the full model that also includes the interaction term. This indicates that, in contrast to Experiment 1, there was little evidence for a difference in recall performance between the Last-item and the Any-item groups, suggesting that attention was used differently during interitem pauses in Experiment 2.
To allow comparison with the pattern observed in Experiment 1, we assessed the evidence for the last-item hypothesis more directly and performed Bayesian one-sided t tests examining whether recall was better under Last-item instructions than under Any-item instructions in each delay condition. Whereas clear evidence was found for this hypothesis in Experiment 1, with Bayes factors around 15 for the described difference in recall scores (i.e., Lastitem group Ͼ Any-item group), this was clearly not the case in Experiment 2; the t tests revealed inconclusive evidence in the 800-ms delay condition (Bayes factor of 1.57 in favor of the null), and evidence against the described difference in recall scores in the 1,400-ms and the 2,000-ms delay conditions, with Bayes factors of 4.04 and 4.30 for the null, respectively.
To assess the evidence for this between-experiment observation 4 more directly, we pooled recall performance across the different delay conditions of Experiments 1 and 2, and ran an additional BANOVA, with Instructions (last-item match vs. anyitem match) and Experiment (1 vs. 2) as between-subjects variables. In line with the idea that attention was used differently during the interitem pauses of Experiment 1 and the interitem pauses of Experiment 2, we found that the full model, including the interaction between Instructions and Experiment, was the best model of the data. The strength of the evidence for the interaction term was, however, weak (BF ϭ 2.06).
We performed additional exploratory follow-up analysis of how recall performance is influenced by the type of probe that followed the list item separately for each serial position (see online supplemental material 1). The results of these analyses are broadly consistent with the idea that attention is used differently during the interitem pauses of Experiment 1 and the interitem pauses of Experiment 2.
Discussion
In sharp contrast to our findings in Experiment 1, we no longer observed a disruptive effect of Any-item instructions, relative to Last-item instructions. Recall performance was very similar in both groups in Experiment 2. This between-experiment comparison has at least two important implications, concerned with (1) alternative interpretations of the pattern observed in Experiment 1, and (2) the nature of the attention-based postencoding processing taking place in between list items. We address these implications below.
Alternative Interpretations of the Data Pattern Observed in Experiment 1
The pattern observed in Experiment 2 provides evidence against accounts of the pattern observed in Experiment 1 in terms of task difficulty. One could argue that poorer recall performance was observed under Any-item instructions in Experiment 1 because the requirement to consider all memory items when judging the probe results in a more difficult task, relative to only considering the last-presented memory items when judging the probe. The Anyitem match condition would use more cognitive resources that are then no longer available for WM storage. Consistent with the idea that Any-item judgments were harder than Last-item judgments, responses to the probes were less accurate in the Any-item match conditions than in the Last-item conditions (.83 vs. .95, BF ϭ 36,673 5 , and .87 vs. .90, BF ϭ 2.37, for Experiments 1 and 2, respectively) and responses were slower in the Any-item match conditions than in the Last-item conditions of Experiment 1 and 2 (544 vs. 521 ms, BF ϭ 3.12 5 , and 581 vs. 536 ms, BF ϭ 3.90, for Experiments 1 and 2, respectively). More detailed analyses of RTs can be found in online supplemental material 2. If the disruptive effect of the Any-item instructions in Experiment 1 was because of the task being more difficult, rather than because of the fact that considering all memory items cut short consolidation, then the same pattern should have been observed in Experiment 2, with poorer recall performance for the more difficult task. This is not what we observed; Any-item match instructions were no longer observed to have a disruptive effect on recall performance in Experiment 2. The pattern observed in Experiment 2 also rules out other potential accounts of the pattern observed in Experiment 1 in terms of task characteristics that might differ between the Anyitem match condition and the Last-item match condition (e.g., the number of comparisons that is required before a decision can be made). Exactly the same task conditions were used in Experiment 2 and thus, the same objections in terms of task characteristics that differ between the Any-item match condition and the Last-item match condition should apply to Experiment 2 as well. However, in Experiment 2, a disruptive effect of the Any-item match instructions was no longer observed. The differing task characteristics can thus not account for the observed differences in recall in Experiment 1. 4 One could argue that interpretations of group differences within Experiments 1 and 2, and between Experiments 1 and 2, might be difficult without verifying whether participants were actually following the instructions (i.e., judge whether the probe corresponds to the last-presented memory item vs. judge whether the probe corresponds to any of the list items, in the Last-item match and Any-item match conditions, respectively). It is worth noting that the pattern of results within Experiments 1 and 2, and between Experiments 1 and 2 does not change if we include only a restricted set of participants for which we could ascertain that they followed our instructions concerning how the probe needed to be judged (i.e., at least 55% of correct responses to probes that show a letter corresponding to any of the memory items of the current trial but the last-presented memory item. For probe 2, 3, and 4, this probe type requires a "no" response in the Last-item match condition whereas it requires a "yes" response in the Any-item match condition. Accuracy to this probe type can give us a way of verifying whether participants were following our instructions (see Vergauwe et al., 2016, and Langerock, 2017 ; for the use of a similar criterion). Also, the pattern of results holds when accuracy is scored without respect to serial order. 5 An 800 ms-response window was used in Experiment 1. To compare performance on the probes among groups, we compared mean accuracy of responses given within the 800 ms-window. It is important to note that differences in response times might have been minimized because responses longer than 800 ms were not recorded in Experiment 1. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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The Nature of the Attention-Based Postencoding Processes in Between List Items
Instead, and this constitutes the second implication of our data, the between-experiment comparison indicates that attention is used differently during the interitem pauses of the two experiments. As described before, the data pattern observed in Experiment 1 is consistent with the last-item hypothesis according to which people use interitem pauses to consolidate the just-presented memory item; Any-item match instructions result in poorer recall, relative to Last-item match instructions, because they require attention to focus on all list items, rather than on the last-presented item. The data pattern in Experiment 2 is very different and thus, indicates that people do not always use interitem pauses only for consolidation. As such, our results are the first to show that the nature of attentional maintenance processes taking place in between list items is not fixed across different task contexts.
If participants were not using attention to consolidate the justpresented item in Experiment 2, then what were they using attention for during interitem pauses? While the observed pattern does clearly not correspond to the pattern predicted by the last-item hypothesis, it does not correspond to the pattern predicted by the any-item hypothesis either. Indeed, the any-item hypothesis predicted worse recall performance under last-item instructions, relative to any-item instructions, because the need to focus attention on the last-presented item would disrupt refreshing of all list items. Instead, we found no difference between the two instruction groups. This lack of difference between the two instruction groups is difficult to interpret without additional assumptions. However, some of our recent findings might shed light on the current observation.
In Vergauwe and Cowan (2015) , we aimed at examining how recall performance is affected by prolonged attentional capture caused by memory search in complex span tasks. Previous research had shown that the disruptive effect of processing on maintenance depends on the proportion of free time during which they capture attention, thereby impeding refreshing (i.e., the cognitive load effect; Barrouillet et al., 2004 Barrouillet et al., , 2007 Barrouillet et al., , 2011 . In Vergauwe and Cowan (2015), we made use of the cognitive load to understand the relationship between memory search and refreshing. In our complex span task, participants had to remember series of four red letters. Each red letter was followed by four successive black letters presented at a fixed pace, either in the upper or lower part of the screen. Participants were instructed to judge the spatial location of the black letters (Location condition), judge their alphabetic position (i.e., before or after the letter "O"; Alphabet condition), or judge them as being present or absent from the list of red letters presented so far (Memory condition). Note that this last condition is similar to the current Any-item instructions.
We assumed that, relative to the Location condition, the alphabetic task would induce prolonged attentional capture, because of the need to retrieve knowledge from LTM. As a consequence, in line with the cognitive load effect, we expected that the Alphabetic task would result in poorer recall performance, relative to the Location condition, because the alphabetic task shortens the period of time available for refreshing. This is indeed what we observed. For the Memory condition, however, the assumption was that prolonged attentional capture caused by memory search should not lead to such forgetting, because we assumed that memory items are cycling through the focus of attention during memory search, and thus, that memory items are being reactivated during that period of time, in the same way that they would if that period of time were directly used for refreshing. In line with our expectations, we observed that recall performance did not suffer from prolonged attentional capture caused by memory search in the Memory task, relative to the Location task.
This pattern strongly suggests that the cognitive load induced by memory search does not result in memory loss when people are otherwise using their free time to refresh, such as in the complex span task. This observation could account for the current findings, as follows. Prolonged attentional capture by the need to search the entire content of WM in the Any-item condition does not result in poorer recall performance when people are using free time to refresh all items up to that point (Experiment 2), but it does result in poorer recall performance when people are using free time to consolidate the just-presented item (Experiment 1). In this way, the results of Experiment 2 may reflect participants using their attention to refresh all list items during interitem pauses, whereas the results of Experiment 1 reflect participants using their attention to consolidate the lastpresented memory item during interitem pauses.
Going from Experiment 1 to Experiment 2, we used longer preprobe delays to examine whether we would find evidence for a switch from consolidation of the last item to refreshing of all items at some point during interitem pauses. Although our results are consistent with the idea that people used attention to consolidate the last-presented memory item in the interitem pauses of Experiment 1 and potentially with the idea that people used attention to refresh all list items in the interitem pauses of Experiment 2, our results do not suggest that people switch from consolidation to refreshing at some point during an interitem pause. If people simply switched from consolidation to refreshing in this manner, we would expect to observe a clear disruptive effect of Any-item instructions up until a certain preprobe delay, after which the disruptive effect would no longer be observed. However, we instead observed an effect dependent on the experimental context but not delay: a clear disruptive effect at all probe delays in Experiment 1, even the longest delay of 950 ms after the mask, but no such effect at any delay in Experiment 2, and thus not even at the shortest delay of 800 ms after the mask.
This contradiction seems to indicate that people strategically switch between different attentional maintenance strategies from one task context to another, rather than at some point in time during interitem pauses. Indeed, the 950-ms condition of Experiment 1 is presented in a task context of quite short delays before the probe (50, 350, and 950 ms) and short interitem intervals (1,800 ms), while the similar, 800-ms condition of Experiment 2 is presented in a slower task context of longer delays before the probe (800, 1,400 and 2,000 ms) and longer interitem intervals (3,250 ms). It is possible that participants strategically opted for consolidating the last-item versus refreshing all items, depending on the task context, with faster task contexts typically inducing focusing on only the last item and slower task contexts typically inducing focusing on all memory items.
There is an alternative account of the pattern observed in Experiments 1 and 2 that does not involve the processes of consolidation and refreshing with a potential strategic switch between these processes as a function of task context. The difference between Experiments 1 and 2 could be explained in terms of less This document is copyrighted by the American Psychological Association or one of its allied publishers.
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opportunity to actively remove the distracting probes from WM in Experiment 1. On average, the delay after the probe was shorter in Experiment 1 (950, 650 or 50 ms; with an average of 550 ms across trials) than in Experiment 2 (1,650, 1,050, or 450 ms; with an average of 1,050 ms across trials). One might argue that the probes created interference with the WM representations of the to-be-remembered letters, with more interference in the Any-item condition than in the Last-item condition, and that the delay after the probe is used for active removal of this distracting information (see Ecker, Lewandowsky, & Oberauer, 2014; . More time for removal in Experiment 2 would result in better performance in the Any-item condition, relative to in Experiment 1, because less interference remained in memory from the probe task. In this way, it is possible that the different patterns of results in Experiment 1 and 2 are because of differences in removal time.
Based on a removal account of the between-experiment comparison, one might have expected that the difference in recall between the two instruction groups would decrease as a direct function of increasing post-probe delays (which allow for more removal). This is not what we observed; the difference between the two instruction groups remained constant across delay conditions. Still, we wanted to rule out this account for the betweenexperiment observation. Therefore, we ran Experiment 3 in which we included two conditions, one mimicking the fast task context of Experiment 1 (short preprobe delays and short interitem pauses) and one mimicking the slow task context of Experiment 2 (long preprobe delays and long interitem pauses), while keeping constant the delay after the probe during which removal might take place.
If people adaptively switch between different attention-based maintenance strategies as a function of task context, then Experiment 3 should replicate the between-experiment observation with a clear disruptive effect of Any-item instructions in the fast task context, but not in the slow task context. Moreover, by switching to within-subject manipulations in Experiment 3, the evidence for an interaction between Task context and Instructions should be stronger than observed in the between-experiment comparison. If, however, the between-experiment differences were because of differences in time available for removal after the probe, we should no longer observe differences between the two task contexts because the duration of the post-probe delay was the same in both task contexts of Experiment 3.
Experiment 3 Method
Participants. Thirty-one undergraduate students (14 women) at the University of Missouri-Columbia and received partial course credit for their participation. They were native speakers of English and had normal or corrected-to-normal vision. Task context (fast vs. slow) and Instructions (Last-item match vs. Any-item match) were manipulated within subjects. The study was approved by the IRB of the University of Missouri-Columbia.
Materials and procedure. The materials were the same as in Experiments 1 and 2. The procedure in the Fast task context condition was the same as in Experiment 1 and the procedure in the Slow task condition was the same as in Experiment 2, except for the following modifications. First, in the Fast task context condition, the delay between the offset of the mask and the onset of the black letter was always 50 ms; in the Slow task context condition, this delay was always 1,400 ms. In all experimental conditions, the black probe letters were always presented for 750 ms and a response window of 1,700 ms was used. Second, in all experimental conditions, the remaining delay between the offset of the black letter and the onset of the next red letter was 950 ms, resulting in interitem intervals of 1,800 ms (including mask) in the Fast task context and interitem intervals of 3,150 ms (including mask) in the Slow task context. Third, participants participated in all experimental conditions and performed four blocks of trials, corresponding to the four experimental conditions (i.e., Fast task context-Last-item instructions, Fast task context-Any-item instructions, Slow task context-Last-item instructions, and Slow task context-Any-item instructions). The order of these blocks was counterbalanced in such a way that Block 1 and Block 2, on the one hand, and Block 3 and Block 4, on the other hand, presented the same task context (either Fast or Slow context). Thus, participants either first performed two fast blocks followed by two slow blocks, or first two slow blocks followed by two fast blocks. In between Blocks 2 and 3 (i.e., when participants switched task contexts), participants were asked to leave the booth and take a 10-min break. Participants received the same instructions in Blocks 1 and 3, on the one hand (Last-item or Any-item match), and the same instructions in Blocks 2 and 4, on the other hand (i.e., the instructions that were not used in Blocks 1 and 3). Fourth, each block consisted of 36 trials, for a total of 144 experimental trials across all blocks. Within each block, the trials were presented in a random order. Before Blocks 1 and 2, participants received instructions that included a visualization of a trial together with the experimenter. This was followed by three practice trials per block. Before Blocks 3 and 4, participants also performed three practice trials, but did not see the visualization of the trial again, as both task instructions had already been explained before Blocks 1 and 2. Participants were not informed about the varying delays and no feedback was given.
Results and Discussion
We excluded the data of one participant whose average recall score was less than 1 letter out of 4 in correct serial position. Overall, probe-task accuracy was high (.94 and .87 in the Last-item match and Any-item match conditions, respectively), indicating that participants were indeed performing the probe-task correctly.
Main Analysis
Like Experiments 1 and 2, we first calculated and analyzed the mean proportion of letters recalled correctly with respect to serial order in Experiment 3. As can be seen in Figure 3 , there appears to be a disruptive effect of Any-item match instructions on recall performance in the fast task context, which was created to mimic the task context of Experiment 1, but not in the slow task context, which was created to mimic the task context of Experiment 2. We subjected these scores to a BANOVA with Task context (fast vs. slow) and Instructions (last-item match vs. any-item match) as a within-subjects variables. This revealed that the best model of the data in Experiment 3 was the model including the two main effects of Task context and Instructions but not the interaction. This model This document is copyrighted by the American Psychological Association or one of its allied publishers.
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is preferred with a factor of 222828 to a model that only includes the Instructions variable and with a factor of 5.73 to a model that only includes the Task context variable. Against our expectations, this analysis did not reveal clear evidence for an interaction between Task context and Instructions (BF ϭ 1.88 for the null). However, in line with our expectations, testing the evidence for the last-item hypothesis more directly with Bayesian onesided t tests in both Task contexts did reveal strong evidence for better recall under Last-item instructions than under Any-item instructions in the Fast task context (BF ϭ 33.14 for the described difference), but not in the Slow task context (BF ϭ 1.15 for the described difference). As for Experiments 1 and 2, we performed additional exploratory follow-up analysis of how recall performance is influenced by the type of probe that followed the list item separately for each serial position (see online supplemental material 1). The results of these analyses are consistent with the idea that attention is used differently during the interitem pauses in fast versus slow task contexts. Most notably, in the fast context the benefit for the last-item instructions mostly occurs in the final serial position, as one would expect on the basis of a consolidation process for that item. Taken together, across the three experiments, we find strong evidence for a disruptive effect of any-item probe match instructions in the fast task contexts (Experiment 1 and Fast task context condition of Experiment 3), but not in the slow task contexts (Experiment 2 and Slow task context of Experiment 3).
Exploratory Task-Order Analysis
Testing the evidence for the last-item hypothesis directly with Bayesian one-sided t tests in both Task contexts of Experiment 3 revealed the expected disruptive effect of Any-item match instructions in the Fast task context condition of Experiment 3, but the effect seemed smaller than the corresponding disruptive effect observed in Experiment 1. In an attempt to better understand the observed pattern in Experiment 3, we examined whether the order in which the different task contexts (slow vs. fast) were presented to the participants had an effect on the results. The different task contexts were manipulated between experiments (and thus between-subjects) in Experiments 1 and 2, but within-subjects in Experiment 3. If participants strategically adapt their maintenance strategy as a function of task context (slow vs. fast), as we suggested after observing the results of Experiments 1 and 2, then it might also be possible that participants' choice of maintenance strategy in the second task context might have been influenced by the nature of the first task context. To examine whether this task-order effect was present we calculated difference scores (recall score under last-item match instructions minus recall score under any-item match instructions) per participant and per experimental condition of Experiment 3. We then subjected these difference scores these to a BANOVA that included Task context (fast vs. slow) as within-subjects variable and First-block task context (Fast task context first vs. Slow task context first) as between-subjects variable. The best model of these data was the full model including main effects of Task context and First-block task context, as well as the interaction. The full model was preferred to the model without the interaction by a factor of 14.44, confirming that the nature of the context of the first block had an important effect on participants' behavior in different task contexts.
This task-order influence on performance can be seen in Figure 4 , which displays the patterns of difference scores across Experiments 1, 2, and 3. In panel A, difference scores are displayed between the different instruction groups of Experiment 1 (i.e., participants who had only experienced the fast task condition) and of Experiment 2 (i.e., participants who had only experienced the slow task condition). As we have discussed before, any-item instructions resulted in poorer recall performance in a fast task context (Experiment 1), but not in a slow task context (Experiment 2). In panel B, we display the difference scores observed in fast and slow task contexts for those participants of Experiment 3 who first performed the fast task context. What can immediately be seen is that this pattern is very similar to what we observed in Experiments 1 and 2, with any-item instructions resulting in poorer recall performance in a fast task context, but not in a slow context. This suggests that, like participants who only experience one task context, participants who first experience the fast task context use their attention to consolidate the last item in fast task contexts, whereas they may use their attention to refresh all items in subsequent slower task contexts. The pattern in Panel C, however, is very different. Panel C displays the pattern observed for those participants of Experiment 3 who first performed the slow task context. In particular, in contrast to participants who had only experienced one task context (Panel A) and participants who had experienced the fast task context first (Panel B), participants who experienced the slow task context first (Panel C) did not show poorer recall with any-item instructions in a fast task context that followed after experiencing the slow task context. It is possible that many participants who first experience the slow task condition use their attention to refresh all items and that, when they experience a faster task context after that, they persevere and try to refresh all items in this task context as well, thereby canceling out the disruptive effect of Any-item instructions in that condition. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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General Discussion
Our main aim was to examine the nature of the attentional postencoding processes that are assumed to take place during brief pauses between sequential presentation of memory items. Studies pitting the predictions of different theoretical maintenance processes against each other are currently scarce. We have put forward three hypotheses: (1) the last-item hypothesis, according to which the brief delay following a memory item is used to focus attention on the last-presented memory item, consolidating the WM memory representation of the just-presented item; (2) the all-items hypothesis, according to which the brief delay following a memory item is used to focus attention on all memory items presented up to that point in the list, refreshing the representations of all items in WM; and (3) the last-then-all hypothesis, according to which attention first focuses on the just-presented memory item before focusing on all items presented up to that point in the list, first consolidating the last-presented information before reactivating all items in WM. To track the use of attention, we used a combination of Instructions conditions (Last-item match vs. Anyitem match instructions) and different preprobe delays. Using the different Instructions conditions, we reasoned that performance should be less disrupted if we require participants to focus on items that they would have focused on anyway for mnemonic purposes, compared with requiring focus on items that would not have been focused on (e.g., probing all items when the participant otherwise would have focused attention on the last-presented memory item alone at that moment because it was not yet fully consolidated).
In line with the last-item hypothesis, recall was considerably better in the Last-item match group than in the Any-item match group in Experiment 1. This disruptive effect of Any-item instructions indicated that people focus their attention on the lastpresented memory item during interitem pauses, rather than on all items in WM. Our account states that when the probe task requires an allocation of attention different from what participants otherwise would do to retain the list, performance should suffer. Poorer performance in the Any-item match condition indicates that, ordinarily, attention is not distributed across all items in the early postitem period. Because the recall pattern in Experiment 1did not change as a function of the duration of the delay before the probe (50, 350, or 950 ms), our data suggested that people do not switch from consolidation to refreshing during brief delays under a second.
If one assumes that consolidating one item takes over one second (e.g., Barrouillet et al., 2013; Bayliss et al., 2015; De Schrijver & Barrouillet, 2017) , continuing disruption should also be found when presenting probes more than 1 s after the mask. This was tested in Experiment 2 in which recall performance was again compared between participants who were given Any-item match instructions and participants who were given Last-item match instructions. This time, however, longer preprobe delays were used, some of these going well beyond 1 s after the mask (800, 1,400, or 2,000 ms). In contrast to Experiment 1, a disruptive effect of Any-item match instructions was no longer observed in Experiment 2. This pattern of results was not consistent with any of the predicted patterns. However, in the light of recent findings, it may be consistent with the notion that prolonged attentional capture induced by Any-item instructions does not result in forgetting because memory items are assumed to be reactivated during memory search, in the same way that they would have been if that period of time had been used for refreshing. While the results of Experiment 1 clearly suggest that people use relatively short interitem pauses for consolidation, the results of Experiment 2 indicate that people use relatively long interitem pauses for processes other than consolidation, potentially for refreshing. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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Interestingly, detailed examination of recall performance in Experiments 1 and 2 revealed that the observed pattern was not consistent with a simple version of the last-then-all hypothesis. According to this hypothesis, people switch from consolidation to refreshing at some point during the interitem pauses. We observed a clear disruptive effect when we presented the probe 950 ms after the mask in Experiment 1 (i.e., longest preprobe delay of Experiment 1), but no such effect when we presented the probe 800 ms after the mask in Experiment 2 (i.e., shortest preprobe delay of Experiment 2). If people simply switched from consolidation to refreshing at some point during the interitem pauses, we would have expected a clear disruptive effect of Any-item instructions up until a certain point in time, after which the disruptive effect would no longer be observed. Instead the data indicate that people strategically opt for different attention-based maintenance strategies in different task situations.
Our findings do not rule out the possibility of a last-then-all strategy entirely. It is possible that the change in task strategy between Experiments 1 and 2, and between differing contexts in Experiment 3, reflects a change in the perceived ability to engage in refreshing after consolidation is complete. Under the fast presentation conditions, participants may feel that there is not time to effectively engage refreshing processes once consolidation is complete and instead simply engage in robust consolidation. Under the slow presentation conditions, it seems likely that participants would be able to consolidate a memory item, and then switch their attention to refreshing all items on most or all trials. Indeed, consistent with this view, both Ricker and Hardman (2017) and Ricker and Sandry (2018) used sequential item presentation within a working memory recall task and observed the completion of the consolidation process within about 600 ms from memory stimulus onset. If this time course generalizes to the present context, then participants should easily complete consolidation processes and switch to refreshing before probe presentation in all slow consolidation conditions within our present experiments. We may fail to observe the signature of a last-then-all strategy here because presenting a fast probe condition alters the task context and discourages such a strategy within the present paradigm.
Regardless of the details, our results indicate that the nature of attentional maintenance processes taking place between list items is not fixed and that this strategy choice follows from the task context. Experiment 1 used, on average, shorter preprobe delays and a shorter interitem interval (1,800 ms). Here data patterns indicating consolidation were observed. Experiment 2 used, on average, longer preprobe intervals and a longer interitem interval (3,250 ms). Here data patterns seem to indicate that participants were refreshing. The results of Experiment 3 were also consistent with this pattern. Strong evidence for a disruptive effect of any-item decisions was again found in the shorter/ faster task context, but not in the longer/slower task context. The findings of an exploratory task-order analysis also suggested that the nature of the attentional process taking place during interitem pauses depended on the task context. Whether or not participants experienced the fast/short or slow/long task first changed the pattern of findings. The ensemble of our results indicates that the nature of the attentional postencoding processes taking place during brief pauses in between the memory items of a to-be-remembered list is not fixed. Instead, participants adaptively opt for either consolidation the lastpresented memory item or for an another maintenance strategy, potentially refreshing all memory items presented with a more limited, or possibly absent, consolidation process, depending on task context. It is important to note here that our study is, to our knowledge, the first to present data indicating that the way in which attention is used to maintain information in WM depends on task context. While we are the first to show that the nature of attention-based maintenance processes varies between task contexts, we are not the first to suggest that the nature of maintenance processes might differ between different task contexts. For example, Camos et al. (2011) suggested that people strategically opt for either attentional maintenance or articulatory rehearsal, depending on task variables such as the attentional demands of an unrelated secondary task or the phonological characteristics of the memory material. Based on this finding, we have used phonologically similar memory materials in the current study, to promote the use of attention-based maintenance strategies, rather than articulatory rehearsal. 6 In our study, the choice between different attention-based maintenance strategies seems to be based on temporal parameters of the task context. One possibility is that the subjective feeling of time pressure influences participants' maintenance strategy, with people opting to robustly consolidate the just-presented information in task contexts that are experienced as relatively fast and people opting to primarily refresh all information in WM in task contexts that are experienced as slower. Alternatively, it is possible that participants have a predetermined consolidation length setting which is heavily dependent on temporal parameters of the task context, with longer consolidation times in fast task context (in which there might not be much time to refresh memory items) and shorter consolidation times in slow task contexts (in which there might be ample time to refresh memory items). In any case, our findings clearly indicate that the nature of the attentional postencoding processes taking place between memory items is not fixed and that temporal parameters of the task context play a critical role in the choice between consolidation and other attentional maintenance processes, potentially refreshing, in WM.
The Item(s) Involved in Consolidation and Refreshing
Our interpretation of the observed patterns in terms of consolidation and refreshing only holds under the assumption that the process of consolidation is concerned with solidifying a single just-presented list item against forgetting whereas the process of refreshing is concerned with reactivating all list items presented up to that point. We have made this assumption based on the current state of the literature on short-term maintenance of a list of sequentially presented items. The same kind 6 Our results are in line with the notion that participants were mainly using attention-based maintenance. Indeed, previous studies have shown that recall performance suffers quite drastically when articulatory rehearsal is no longer available, with spans of about 6-7 verbal items dropping to about 4 verbal items under articulator suppression (e.g., . Here, memory performance does not systematically vary across our conditions in this way. Instead, memory performance is generally in the range of 65-80%, suggesting that about 2.5 to 3.5 letters were correctly remembered. This range is exactly what one would expect if people were only using attention to remember the information. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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VERGAUWE, RICKER, LANGEROCK, AND COWAN of assumption can be found in recent collaborative reviews on consolidation (Ricker, Nieuwenstein, Bayliss, & Barrouillet, in press ) and refreshing (Camos et al., 2018) . As recently noted by Souza and Oberauer (2017b) , without this distinction between consolidation and refreshing in terms of the specific items involved, the two processes become very similar and difficult to tease apart. Even so, it is possible that this distinction between consolidation and refreshing in terms of the items on which they operate might not be adequate in other task situations. For example, when all memory items are presented simultaneously, it is possible that people consolidate all memory items (or at least, several memory items) concurrently or in quick succession, similar to how we operationalize refreshing. When only one item is to be maintained, the last presented item and entire memory set become isomorphic. It is also possible that a distinction between consolidation and refreshing might be better made in terms of taking place before versus after an unrelated secondary task (see, e.g., Bayliss et al., 2015; De Schrijver & Barrouillet, 2017; Ricker, 2015) , rather than in terms of the items on which the processes are operating. Based on the specific assumptions on how consolidation and refreshing operate within different task contexts, one could also interpret our data pattern as suggesting that participants adaptively opt to either consolidate the last-presented memory item or consolidate all memory items presented up to that point, depending on task context. Similarly, one could interpret our data pattern as suggesting that participants adaptively opt to either refresh the last-presented memory item or refresh all memory items presented up to that point, depending on task context. In any case, what remains common across these interpretations is our main finding that, depending on task context, attention is used differently, potentially focusing either mainly on the last-presented memory item or on all memory items presented up to that point during interitem pauses.
Alternative Interpretations
At least four alternative interpretations of our results could be proposed, each of them interpreting our results without assuming that people opt for different attention-based maintenance strategies, for example, either consolidation or refreshing, depending on the task context. In what follows, we discuss these alternative interpretations in turn and describe how specific aspects of our results rule out each alternative interpretation.
The first alternative interpretation of our results assumes that attention is not focused on memory items in between the sequential presentation of list items. Instead, one could assume that the free time in between memory items is used to focus attention on the distracting information coming from the probes so that it can be actively removed (see Ecker et al., 2014; . Any-item match instructions result in longer probe processing times, relative to Last-item match instructions, and thus in less time during which attention is available for removal of distracting information. It can be argued that this difference in removal time between Any-item match and Last-item match conditions could account for the difference in recall performance between the two instruction groups in Experiment 1. Furthermore, because post-probe delays were substantially longer in Experiment 2, relative to Experiment 1, it can be argued that the difference in probe removal was diminished between the two instruction groups in Experiment 2, relative to the difference in probe removal was diminished between the two instruction groups in Experiment 1, resulting in similar recall scores in the two instruction groups of Experiment 2.
Two observations go against this account. First, in Experiment 1 and 2, the observed difference between the two instruction groups remained constant across the different delay conditions (i.e., substantial difference between the two instruction groups in Experiment 1, regardless of whether the post-probe delay was 950, 650, or 50 ms; no difference between the two instruction groups in Experiment 2, regardless of whether the post-probe delay was 1,650, 1,050, or 450 ms), even though longer delays after the probe should have allowed for more removal. Second, in Experiment 3, we again found strong evidence for a disruptive effect of Any-item instructions in the experimental condition mimicking the fast task context of Experiment 1, but not in the experimental condition mimicking the slow task context of Experiment 2, even though the post-probe delay was kept constant across all experimental conditions (i.e., across different preprobe delays and across different instructions). One possibility could be to assume that removal speed depends on the strength of the memory items, with this strength depending on the duration of the preprobe delay. However, there is currently no theory of WM that proposes active removal in combination with an attentional maintenance process that solidifies WM representations before the presentation of distracting information (see Bayliss et al., 2015 , for similar reasoning).
The second alternative interpretation of our results assumes that no attentional postencoding processes are taking place in the pauses in between list items. Instead, one could propose that participants do nothing, with recall performance simply reflecting differences in temporal distinctiveness (Brown, Neath, & Chater, 2007) . For Experiment 1, one would then have to assume that the items in the Any-item group were less temporally distinct than the items in the Last-item group. This might be possible because of the need to reconsider all the memory items to correctly respond to the probe in the Any-item match condition. However, it is not clear why this requirement would no longer result in poorer recall performance in the Any-item match group of Experiment 2, relative to the Last-item match group of Experiment 2. It is also unclear why the presence of temporal distinctiveness effects would differ between different task contexts in Experiment 3. This does not mean that temporal distinctiveness could not have had any effect in our study. However, it appears that temporal distinctiveness cannot account for the entire pattern of results and certainly cannot account for the changes in performance following changes in task context.
The third alternative interpretation of our results assumes that people use the time right after item presentation to prepare for the next incoming stimuli. One could assume that the Any-item match instructions disrupt this process more than the Last-item instructions, resulting in the disruptive effect observed in Experiment 1. To account for the fact that this disruptive effect was no longer observed in Experiment 2, one could assume that the longer post-probe delays in Experiment 2 were sufficient to efficiently This document is copyrighted by the American Psychological Association or one of its allied publishers.
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WHAT DO PEOPLE TYPICALLY DO BETWEEN LIST ITEMS prepare for the next incoming stimulus. It is, however, more difficult to account for similar observations in Experiment 3. The delay after the probe was held constant, resulting in a similar amount of time to prepare for the next incoming stimulus in all experimental conditions, yet differences in performance were still observed across conditions. Finally, the fourth alternative interpretation of our results assumes that, rather than opting for one strategy over another, people use a mixture of maintenance strategies and it is the specific mixture of processes, or time spent on each of the processes, that changes across task contexts. Distinguishing between these interpretations is hard and we do not think that the current data can do so. Our data indicate that participants are mainly using their attention to consolidate the last-presented item during interitem pauses presented in fast task contexts, and that this is not the case during interitem pauses presented in slow task contexts. Thus, the nature of attention-based maintenance differs across different task contexts. Further studies are needed to determine whether, across different task contexts, people completely switch between strategies (e.g., either consolidation or refreshing), modify the mixture of strategies (e.g., mainly consolidation with minimal refreshing vs. mainly refreshing with minimal consolidation), or adapt the time spent on strategies (e.g., more time spent on consolidation vs. more time spent on refreshing). In any case, the main finding of the current study is that the nature of attention-based maintenance differs across different task contexts. How and why this occurs will be the subject of future studies.
The Role of Task Context in Attention-Based WM Maintenance
Our results suggest that time-based parameters of the task context, rather than the actual time available for maintenance, play an important role in the way in which attention is used to maintain information in WM. As such, our findings suggest that during similar time windows, attention is used differently, as a function of task context. This indicates that there is no straightforward answer to our question of what people typically do between list items, other than "it depends on the task context." Further studies will have to aim at understanding the factors that influence the nature of attention-based maintenance in WM. It is worth mentioning that, in another series of studies, we have used another approach to understand how attention is used to maintain information and have come to a similar conclusion (Vergauwe et al., 2016; Vergauwe, Langerock, & Cowan, 2018; Vergauwe & Langerock, 2017) . In these studies, we presented probe letters either between the to-be-remembered letters, immediately after list presentation, or following a short retention interval after list presentation. For each probe letter, participants had to indicate whether it corresponded to any of the to-be-remembered letters or not by pressing buttons. Response times to these probes were used to assess whether refreshing had occurred.
The results of this set of studies suggests that participants spontaneously engaged in refreshing of short verbal lists between study and test, and between list items, but not in all task situations. Like in the current study, comparing similar time windows that occurred in different task situations indicated that attention was used differently, either remaining focused on the last-presented item or cycling among the list items. Thus, the current within-study and within-experiment observations corroborate our recent between-study observations in reaction time (RT) patterns. Taken together, these findings point to a flexible use of attention to maintain information in WM, with the specific nature depending on task context parameters. As a consequence, it is possible that, under specific task context conditions, people do not use their attention for refreshing in tasks for which this is generally assumed, such as the complex span task (e.g., Barrouillet & Camos, 2012; Vergauwe et al., 2010) .
Conclusions
In sum, our results indicate that differing attentional postencoding processes take place during brief pauses in between the memory items under differing task demands. The nature of attention-based processing is not fixed, even for the first few seconds after item presentation. Thus, our findings go against the idea that people always only use interitem pauses to consolidate the last-presented item and, in the same way, our findings go against the idea that people always only use interitem pauses to refresh all memory items presented up to that point. Instead, participants appear to adaptively alter their attentionbased maintenance strategies, potentially opting for either consolidating the last-presented memory item or refreshing all memory items presented up to that point with more limited, or potentially absent, consolidation, depending on task context.
